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(54) ROLLING BEARING 

(5 7) Abstract: 

PURPOSE: To improve grinding efficiency and rolling fatigue life by using alloy steel of specific 
carbon content as the raw material, and respectively specifying the carbon concentration, the 
nitrogen concentration, and the nitrogen gradient of a surface layer of at least one of finished 
goods such as an outer ring, an inner ring, and rolling bodies, when the raw material is treated 
with a prescribed process so as to form a bearing. 

CONSTITUTION: Alloy steel containing carbon in the range over 0. 1 weight % and under 1.2 
weight % is used as raw material, and after carbonitriding treatment and hardening heat 
treatment, the grinding allowance part is grindingly finished so as to form a rolling bearing. At 
this time, at least one of finished goods such as an outer ring, an inner ring, and rolling bodies is 
set so that in the surface layer the carbon concentration is over 0.9 weight % and under 1.6 
weight %, the nitrogen concentration is over 0.05 weight % and under 0.3 weight %, and the 
nitrogen gradient is under 0.5 weight l/mm, 
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(2) 

1 

m.mzo. iit%B±ioi, 2 as 

ISWbMii, Wffla«:«^WWJtt:±ff^llSStb 

fc<E*St)(lllSfc*5V^T, 

< h t>— owt x SiltDKms^. o. 9Sfi%£U: 
iol. 6lt%i^T, 0. 0 5 

ll%^iloo. 3%OT, ftffiV^SlK4liB^o. 
5fl%/mmJ^T, -e*>SilfcS:W«t-rSfi^!9«i 10 

So 

[0 0 0 1] 

Stt*:, ftftiif*, iKMWKtfftMittf o h 

[0 0 0 2] 

!9x 9 0 0 — 9 5 OtOfSHrtOig.ST-lgjgl^ 

3SLfc«, 800-86 ot^isirt^as-esKift 

[0003] iS^-c*±. 19 MS<attffiflHIEd*S*Mk 50 
L<4ot#T*39, * e>*S««»*^)rtJ±3&S)f*S 
^tT#X^5o tit, 1*^Bg6 2-2 4 4 9 9f^« 
J ^WBB S P2 - 3 4 7 6 6 »<fc*fc:KI^Sjft,-c^3 J: 5 

4ft*y^-f>'* r «Mk*4r*ffflS**r4:-e, £PKM (ft 
at»atWEftff<7>«W) o^$^r^]±^iir N WIS*** 

[0 0 0 4] 4$BRBS6 4-5 5 4 2 3^«^BB 

co-a^S, hi (vr vol%) , Rtfjg* 

[0 0 0 5] L^L4*Sfe, H(rga«P^Bg 6 2 - 2 4 4 9 
9^ft«l¥2-3 4 7 6 6#^*teM**£jh/0> 



WBB^Pe -3 4 1 4 4 1 

2 

[0 0 0 6] * Its ffTfBWBflBB 64-55423 

^r-t-'T ht^J:0»BB!Si6SiSTU 
*— hS (vr vol%) (Hv) 

[0 0 0 7] T\ *IBttiRAtt, &&* 0 (*gOlEj&S 
^Sitt^Sift-xrt^ hfi ( VR vol%) £ 
«Ei«S (Hv) t<D*ig*BB«Sr*^fc-U Sfefc, 

9OT«SottTSr»fUfc, Jt^ftCs** QNgfcfB 

[0 0 0 8] Sfcfc, »B 3 F3-2 4 2 5 8-8^«^WI 
^^tLXP5J:5^ rl^^5p D B^ 7 5 0~8 0 0^(0 

ia*ttH-c*B[«ya*:*ufc«, 9 0 ot^i^^gf 
a^toasrfT5s *fcfi % 8 0 o^-hcDflag-csKg 

**«A£*T*ffig*ftffS:i««>, ^(D^m^m 
[0 0 0 9] 

3fetf>(Si&S9ttg«u — «WftA!fe3filUti:»fc*tT 

^66 5 0-9 o ot:a*oja«-e*Ka^b«!a»^ifc 
[ooio] «ris««*ft&s^a»ft3tt, a 

[0 0ii]*3S^Ji. roJ:5*B«S:<»ft-r5^fc 
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[0 0 12] 

*js«tts m.m*o. iit%wioi. 2 ma 
aw, o. 9ii%a±ioi. 6it%OT, 

o. 0 5it%Wloo. 3%i^T. 
*ffiJl<7>***lE36 s O. 5lf%/mmOTs t*fc5: 

[00"13] fiU tSl^lis Wfi'J 

Da02%jC«ai"S«S OKI*. r2%Daf$J i 

(**%) ^»ko»* (if% 

/mm) Oifct, { (^r^p^MO^M^) ~ (2 
m) Vfe^-tZo 

i o o i 4 ] «HB««afk»a«\ 9oot*i««i 
«-etT5*\ *^f±> 9ooteiToist*i^i« 

S*fTi/\ ^4"^fcteSfeto3S«:fT5 3&^ 900 
t^T^ffi«^SK^b^S£?TU\ i£^tb 9 0 0°C 

[0015] 

«fbl»«yi«oWM*ft*^^ Silsaso. 31f%^T 

[0 0 16] ^p B n O^III:, SlSSrO. 0 5 

It%Wlo0. 3«*%«T^ttH-e*#-r5^t 

[0017] r*W»»OK»*« ; 0 . 1 lf%J^ 
Hoi. 2fi£%^TJ fii^dgt LTiK*ft«S 
(HRC6 0W) S:#Sfc«>te:tt, £BE£dS9tt£a 



(3) ^W6- 3 4 1 4 4 1 

4 

li:J:ott) N »«»b^WIB:&*JKtttK =^hds 
[0018] ME*W^#«<o«****as l . 

2ii%^5^ fflriaaRaYb^asrffStwr^wjsy 

ftfff^^*tf^)ftl/N^ N S!«liSgT\ Fes C? x Cr 

[0 0 19] «ot x MSS^S^fl^O. IS 

***** ; 0. 3Mfi%^TJ -m#)temmffi.£km 
20 b^t^6 6 5 0-90 otSS^MSfg^HbM 

5 0 ^(Dfzfr, lrlBW»J*««fc«a<b«*s**fwtffai 
lIL»M«f4^^SI±i^ll, WHO 
[0020] r*-L£<9, »&24btta&tJW4bflM^ft 

*a**#*^iBH Lfcffl«JJDXffioffiT^*«T^ 

[0021] (HS^tt) SjK^b^aat^sMbfRtos 

1. 0**%o(fiBrtT*>S(Eds SXUlSOrtlttfcatffifc 
ffiai-5U-^^4r«S^T?W»IU #*<££****!:: 

ifii^o Ku^*fT5*^WBflUfc*^/v* (WB(I« 
ft) «:lSLt &*3. WT^r*f*-CfTo 

40 Ado 

[0 0 2 2] 

WA 10 0 

ffim<DmmJ£ 2800-3000 m/m i n 

[0023] H9^e> N w»ja«;tt<7)a***** s , 

o. 3it%^m5^ Kt^Sr^WMfifttf* 
tbfc 0 £^9. ««a<b*Dfaawa^bfR«?a«ow»j 

50 »ft»^*5»tsa****«: % 0. 3fi*%EATI::K5£ 
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(4) 



-3 4 14 4 1 



L/c 0 *fc, H9^5), SKtt{b«a&tnK{t:ll&«r9« 
*BJI^*3tte«3|i^** ; 0. 9lf%«±iOl. 

*#0. 9Ii%*i-e*>5i, 5tJ&n n n<^®^£ (h 
v) j&s+^Wkix-f, ^p n p^ifpiJ:tl,:i:^ 

[oo25] miBSWtt^^&insEYbMAaiik 

^^p°p^®il^^tt6^^#*^l, 6if%l:@ 
^E/S^d^ Fes C7 . Crs C*«>g*^b 

**S&0. 9li%WIol. 6»*%£JLTt»* 

[0026] T^j&&mmm<nmm^m ; o . osi 

[0 0 2 7] a«p n p<0*BJIfcfett-5»* 
****so — o. 6**%©|5HrtfcfcS1^:7Vufr# 
i**#l*l:i0MiU #^^^M^o^x, S 
4*aA»itTt!i*5*tS<E^ 9 IT*5r#«ffiJEJ 

(ttftSflnFXijriL urn 1 9 6 9*5^ 

2 5 03£ff) Si 0-2 lirfE*fc<D*7* 

Li o***r#ae>fc 0 4*3. KIkft«=*rJEJlT^ 
[0 0 2 8] 

gftftlgD a 9, 5mm (2%Da^0. 1 

8 mm) 

Pmax (ME) 4 9 0 0MP a 

EteSt 3 0 0 0 c p m 

7lSt?ft #68 $ — 

^AI^J W;Fe3 CSM£ 

13! £ ; H R C 5 2 

ftl^ ; 74-147^m 

^Aft ; ffltfBfflEffr 3 0 0 p pm 



-^e^r^iH 1 0 \Z7jk~f 0 
[0 0 2 9] HI 0**6, S5J*i&<Z)*ffi«te*3»-t5** 
0. 0 5H%*l"C*«i, K»OH*7 

fcjS^TMt, *A/WJS*3&S**t** 2%D a3R3*Sfll 

[0 0 3 0] kZ%X\ a*JBAJH»T^ttx 

*4fc«<0«3, £****fctea*9^fc#L*:#<« 

2 0 18 0, f*)^ 100, H 3 4 ) SriBtf* 3fEJ£ 

p^Sltf$ (2%D aSSSfcLSSttfi) ^y-V 

(■at**) b*»x («) as^^^r/uttsfflcow^ 

m^mc. L^om^ tnu hr) 
(*«0 

teft^lg^D a 2 0 mm (2%Da=0. 4 m 

m) 

Pmax (ME) 2 5 0 0MP a 

30 Ulte^ 1 5 0 0 r p m 

#6 8^ — tr^» 
ffla 70-80°C 

teftftitSDa 20mm (2%Da-0. 4m 
m) 

Pmax WE) 2 5 0 0MP a 

IUte£& 1 5 0 0 r p m 

#15 o * — tr^ft 

1 30 — 140 °C 
40 ^Hxfe^JBAtBIl l XtKH 1 2{^i" 0 

[0 0 3 11 Hll*^, 2%DaJSS'eOl**t* 
*so. 0 5li%*ifc't, K^O*ti**dSffiTLT 

0******5 0. 0 5lt%ti(?)i^|:(t ^ 6^ 

[0032] ^f&^(Dmmm^^i-^^.m^^m 
so tK o. siiro^it^tyy/m, atrlBaKSftte 
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7 

Sa*****rO. 0 5li%M£oO. 3fiS%J^ 

[0 0 3 3] r%fiKA*SJV^KM4llB^ % 0. 511 
%/mmOTJ WMBtf«Btf>a*&#*4: 0 . 3 fi J:% 
* 5 tf> co^gi-T 5 £ff 5 

So 

[0 0 3 4] H7te\ 5^i8iXBJI<aS%4JlB£:. WH'J 

*%*r»*.TL*5rfc36S«B'C#S. ££oT, ^p D p 
f5ffioS*^HB4:0. 5fiS%/mm^TiPS^Ufc 0 

[0 0 3 5] *ffl^)«l5f2:*3VNTtt. WH'JBlftft 

Ot«4ti*. 0. 3M*%*:«*.r*3 5, 

ftsftSfc, £jh,p>fl, HiffE^p 0 p^®jlc^^^S^o 
^t(7)^ft, BP^ N -a^TS^O. 0 5~0. 3Sfi%<73 
ftfrfcWfc**^ (2%DaS* , e i 0. 0 5lt%* 

[0 0 3 6] /hSo*liSl::*5^-c\ BFMflfcftffl 

T-S****^ x 0. 3lI%*aiS©ll % ^p°p^ 
BBJlojfcfrMr*j&s, 0. 0 5~o. 3«*%4rJBfc-*- 

t<^ds*>5 (sa?-t*6*i#Ba) o u^u*^e>, m 

^>«x 5 If ^ 

Whs />S!«ifi^6tbttW*l!o(*g*-c?, ME 

[0 0 3 7] Rfc, *»M^«5JR*MirifeJC0UNTJa 

±t5Stt^ 2*B*— ^t 1 ^ h* (vr vol%) 

^ta5SAix^m\ SBE*SA*Lia«S:i*<i--5ir«fe 

[ 0 0 3 8] L*>Lft*s&, «HE*A^IME«:i«<-r« 
4:. ^ h U ***fc«*j&s«t*&tf*as#< 6Mb 



(5) ffl¥6~3 4 1 4 4 1 

[0 0 3 9] «jRft{k«!3l-Ctt, ^hy^^i: 

«4>bTfc, Wia*j»«.a*rfTo/tlBli:R*o*ffiiS!S 

[0 0 4 0] $<bm, ««afb*HfcJ:9»&;h,4«Mi 
Yktttts «K«ySte.fc DW&sftSiJMbfcJ: 0 *>«a»T*ifc> 
5, (B36 s !9(lllft^**Sr(p]±i-5±"r?#a"e*)*« 
X, *»W-Cf4, ««»b»3lS:«JB Lfc 0 Sfcfc* afr 

fit, 9 0 OtaT^fflA-CftMftJWfcffofclllc, 

9 0 0t^ax.§fMTj£f 5 

9 0 OtKT^iW-eHKiftftltfTofcS, 900 

20 x;zm^zimx*mmmfc&m%?t5 ztx\ wroth 

[0 0 4 1 ] r*«»t«!3a«* ; 9 0 0*C 

6f (0*»MS«M, I 9 6 8^12^ilr) ft 
4 0 4MB1, *fctt> r0*A«^#^2 6J (B* 
1 9 6 2^»fT) ft 9 1IE«, lOB^S 
30 tit^5J:5l:, 9 0 OtSrii^iftSm 

[0042] usb^uncdsfc, ^mm^^m^mt^m 
xn, 9 o otSriBA.atatf-rsRKYbJaasrffS 
«rlBWWJaft»«c*5»+5SS**#*j&^ o. ififi%J^ 
±lo o . 3 M&%^T<^5Hi-&5 C & £ JLv^S L 

s^c> ii*oaiKa{b«!S-cttx-.w»ja«»ott 

WtPfKJKioTlSK WHflJnittSrfiT 
LT^fcds, 9 o 0 , CS:iB*.*ia*-efi l 5 

[0 0 4 3] St>t^*3t, — «^fflJE'CfT5««»b«f 

1WKS«fifb«!f3IS % ^^{r»^L<«, 900 

taiio9 8 ot:*»Sot5HrttofflS[-efT5 - i^ 
[0044] «ria«««yaft«j5s 9 o otott^s 



-5- 



9 

■Ctt, UllSfeitt, RAH^frftSfcfelr&XftSX 
^**»6£tasH*tfcft*fc#fc:, *a**»9ftjCTR 
ft 5. 

[0 0 4 5] ^£9, 9 0 0t^atSMg-CgKI 

[0046] T900 tKT^ffi.* -CftgiS^toaSrfT 
OootKT) T\ R«»b*Mffl*fT5^ MIEWH'J 

5 0 ttot, s«»b*yB*>ifc*-cN r^^r^^ 

W#64rffih (ai^y y^^<Otti»ttfltJl:Uft^) U 

-caws*, a«w»jaft»^*3*tsa***fi«L^ 

[0 0 4 7] -§=fc s ««»b»3fifc* 850 

tJ^±to 9 0 0 "CKTOttHrt^iaft-ctf 5 r i a* j: 

«A«sitiDbx, «**raas*<ftoTL*5 0 

T, 9 0 OtHT©iWt?||ftift*ltfTofe*, S 
S>t£«M=L<f2, 8 5 0 tEULj/O 9 0 O'CfiJT^MSH 

[0 0 4 8] r^jfe-cfc, tbti«j/>a!ottS-c*>tt 
o 0^«TOJM^««»b^4:fi\ 9 

o o^cfcjttASftft-eaK^tsafaasrfTSJ 
s&fTftv\ 3ft*^6««»b*aaja«*:9 o o'Cfea 

5 ££as-e#5 0 got, W»jaft«B*B^fe 
IMfl^S^ffiM&aStex 8 5 0°CJ£Jt±I_o9 0 0 

[0049] ztoxm-t*** mi<D%&;bmmmte%} 

ITttAtL^sj ffrlscD J: 5 ft^ats&Bfbfta^fclJifT 



(6) #§§¥6-3 4 1 4 4 1 

H»^k*fT5^+5>ft^iSl:ao?g*i:^^e)tb*Ltf 

[0 0 5 0] L*»Lft*Sfc % *^PJC0*T% Ha-CSfii 
#IHJP«WC J; 5 «S»tt«3&sfi*{b U ««ttSM«sffiT 

ffid s »fb-r6ifc*siH«:S3h/5o 
70 a«*fbiMM>fc* Ai KK£ (7 2 3t) SXTlzmA 
SrTlffcft. WtfAi SEttjftK-fc (IftAtbtMC) fc_L# 

5r<bx\ te^Jtes^w^bx^Sffi^aa^--^^^ 

[0 0 5 1] (IU Sfc{-*tt^3R*dS0. 5fiS% 

«fieufc«*mb«atej:9, «ii©a*i^e<« 

ffi/ifc:i8*<P»g:f— ^f 1 ^ h*r»SC4:36SBrifi^ft 

$«fflV^^l/^h^xyf x *>SV^4*«»b» 
***?>#=Pta««rT*fr (Ai »B/»EA±) d^^u 
* h^*A*t*rff5 Ufy^xyf) ii^gtl 

[0 0 5 2] ft*5 % *3S^{d*5^-C, ITSSiSJ fctt, 

30 i/\ *A/WJC*^**tft4(E»*3pi6il[ffi0 2%t::# 
(2%DaSi) *-etv^5 0 

[0 0 5 3] 

5 0 (ttgffffl ilt> il^m^ffl (SCR 4 4 

0. SCR 4 2 0) \ WS^ (SU J 2) ^^L 

[0 0 5 4] rfRADfSAj ID 1 fc^-f J: 5 ^> ta« 9 4 
40 ^tfx=0. 3 — 0. 7%, 7^-7^7=3-10 

%^*f*-e*«a{b« ! 3a*:f ! fofcii, *ia*-ei*»u, 

[0 0 5 5 ] rMMSBj MS 9 2 0-9 4 0tt:\ 5 

H*Kk Rx^?isi-e> ^^y^5 L ^/^=o. 3 — 

0. 7% N 7^ = 7^=3-1 0%OAfl=-C8«i 

6 ofc3 o»iwtRi*Lfc«, ^a^l (mitm^m) & 

50 ffl\ »:^T% 1 6 0-2 0 0tt*2«ILtfT 
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[0 0 5 6 ] rMSBXj 04(^tJ:5^, 9 20 

#* = o. 3~o. 7% ry^m=3-io°/o 

1 6 0-2 0 0^^2^11^50 

[oo57] m&mc j m 2 m^-r £ 5 \z s aw s 7 

^^f^=0. 3 — 0. 7% N 7^-7^=3-10 

^©M^^ttfihU tt*«a*r l WIBff 5 0 -to 
8s U #C^-C\ 8 4 0-8 6 0^^3 0 

T\ 1 6 0-2 0 0tt2«HL^ff5o 
[0 0 5 8 ] HIMQfSDj i3(^tJ; MS 8 7 

0~8 9 0tt\ 3H#RB, Rx^SiS[t, ^^y^y 
^#*=0. 3 — 0. 7%, 7^^-7^7=3-10 

4 0-9 6 0tCWU 2«PB««»t*31S:m\ 

#^T% 8 4 0 — 8 6 0°CT* 
3 0£IWfiM*UfcflL ^Att (BHbf»#yi) £ffi/\ & 
1^T% 1 6 0-2 0 0t^2B#r«IL^5o 
[0 0 5 9 ] HOMME 1 m&8 4 0-8 6 0^CT\ 5 

Btra, Rx^si^t, iyy^f^=o. 3 — 
0. 7%, ry*=7^=3-io%^#-c$Rl 

fMMtfTofcSL *fi*T?*»U &1^T\ 8 4 0- 
8 6 0tt3 0$MB«»bfcfL ^Att GSHbSR&S) 
&I^T\ 1 6 0-2 0 0t:"C2Wlt^ff 



(7) M?6 - 3 4 1 4 4 1 

72 

[0 0 6 0] rtRfelFj iafi8 6 0-8 8 0tt\ 5 

WBx Rx^#H«-Cs xyy^/f^-o. 3- 
0. 7%, 7y i & = 7^=3-10%(Oftttt?|!Ri 
fb«yffi*rfTofc«L S»4"CtMfrU ftl^T\ 8 4 0- 
8 6 0°CT3 O^BMRWLfcH, ^A^t <BMb**yi) 
*ffi/\ #C^T\ 1 6 0-2 0 0^T?2R#NJ&KL&?T 

[0 0 6 1 ] m&mGi MS 8 7 0-8 9 0tT% 5 

0. 7%, 7V^7^=3-1 0%^#fg^ 

^baasrffofcft, sias-eifcftu &^-c\ 8 4 0- 

8 6 0°CT?3 0»B«»Lfc«, j£A;ft, (aibfRAS) 
*ffU\ 16 0~2 0 0°Ct2Bf«HL^ff 

5o 

[0 0 6 2] nM«k9Hj rMJg9 2 0 — 9 4 O^T', 5 

l^T% 8 4 0- 8 6 0tt3 OOTf^L^ HAtl 
(SMbUft&S) ftV^T\ 1 6 0 — 2 0 0tt*2 

Ml A X J 9 8 0 ~ 9 9 0 1 1\ 5HfR0s Rx 
^#H*t"e, xyu s/f^ = 0. 3 — 0. 7% N 7 
^^7^^=3-1 0%<Oft#"C««a-fbfta*:ffo 
fcfv M*-C»»U ft^"C8 4 0-8 6 0^-03 0 
5MWfiM*Lfc«L ^A^x (flMba&*QS) SrfTU\ 
T\ 1 6 0-2 0 O'C^WIWttlf L4r?T5a 

[0 0 6 3] 

Wei] 
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(8) #M¥6-3 4 1 4 4 1 

13 14 



N o. 


w is 
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